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Abstract: 
Objective: Excessive weight in children is a major public health concern. The in-
take of refined carbohydrates, especially sugars and the prevalence of dental ca-
ries are well documented in the literature. The purpose of this study was to inves-
tigate the relationship between dental caries and BMI in elementary school child-
ren. 
Materials and Methods: The sampling technique used in the present study was a 
cluster random sampling. A total of 1000 pupils (500 girls, 500 boys) aged 6-11 
years from 20 private and state elementary schools (10 boys, 10 girls). The weight 
status was measured in children by assessment of body mass index (BMI) (=body 
weight/body height
2 kg/m
2) corresponding to gender and age-ranked percentages. 
To assess the caries frequency the decayed filled teeth (DFT) index for permanent 
dentition and the dft index for primary dentition were used since they give good 
perception about the situation of tooth caries in young patients. 
Results: The highest mean total dft/DFT was seen in normal weight and lowest 
average in at risk of overweight children. There was not a statistically significant 
relationship found between high weight and caries frequency in the first (p=0.08) 
and permanent dentitions (p=0.06). 
Conclusion: The results of this preliminary study do not support an association 
between dental caries and obesity. 
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INTRODUCTION 
The prevalence of obesity in children has in-
creased  worldwide;  especially  among  those 
with  a  low  socio-economic  background  [1]. 
Obesity among children is a problem in both 
developed and less developed countries around 
the world [2]. Excessive weight in children is a 
major public health concern. Excess of weight 
is a problem rising these days and the compli-
cations of this situation when the child reaches 
adulthood is growing [3]. Assessment of body 
mass  index  (BMI)  according  to  age  and  sex 
evaluates  the  child’s  weight  situation  [3]  . 
Children’s eating style has changed so much 
leading to the outbreak of increase in weight 
[4].  Increase  of  obesity  worldwide  is  due  to 
using  non-alcoholic  beverages  and  fast  food 
and decrease in exercise. A study in the USA 
documented that children are amongst the fast-
est growing group of the overweight and obese 
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population [5].Childhood obesity may lead to 
serious disease, a decrease in life expectancy 
and  numerous  other  problems.  A  high  body 
weight is associated with a greater risk for type 
2 diabetes and might be at risk factor for car-
diovascular disease, asthma, arthritis, and gen-
eral poor health [6,7]. Obesity in children may 
also result in emotional unhealthiness [8]. Ob-
ese adolescents are more likely to become ob-
ese adults, and obese adults have an increased 
risk  of  morbidity  and  mortality  in  adulthood 
[9].Iran  has  experienced  a  rapid  ˝nutrition 
transition˝ characterized by decrease in physi-
cal activity and increase in energy intake [10] 
leading  to  rapid  overweight  since  the  1990s 
[10,11]. There are many reports of refined car-
bohydrate consumption and the prevalence of 
tooth  decay  [12];  however,  studies  assessing 
the relationship between obesity and tooth de-
cay in children have been limited [13].The ob-
jective of this study was to investigate the rela-
tionship between dental caries and BMI among 
elementary school children. 
 
MATERIALS AND METHODS 
This cross-sectional study was conducted from 
May to July 2009 in Hamedan, western Iran. 
The  sampling  technique  used  in  the  present 
study was a cluster random sampling, a total of 
1000  pupils  (500  girls,  500  boys)  aged  6-11 
years  from  20  private  and  state  elementary 
schools  (10  boys,  10  girls)  were  screened. 
Each  school  was  considered  as  clusters  that 
were selected by random selection in view of 
the total sample size. The sample size was es-
timated according to prior studies (calculated 
as p=0.05, confidence coefficient 99% and er-
ror coefficient 3% of the number of the sample 
size  900).  Parents  were  encouraged  to  give 
their written consent. The dental and physical 
examinations  of  the  children  were  only  con-
ducted with the written consent of the parents. 
Body  weight  was  recorded  by  using  digital 
electronic scale with Italian trade mark LAICA 
to the nearest 100-gram using a standard beam 
balance  scale  with  the  subject  barefoot  and 
wearing  light  dresses.  The  balance  was  cali-
brated at the beginning of each working day 
and at frequent intervals throughout the day. 
Body  height  was  recorded  using  with  china 
trademark SECA that fixed at 2 meter height, 
according to the following protocol: no shoes, 
heels together and head touching the ruler with 
line  of  slight  aligned  horizontally.To  avoid 
subjective  errors,  all  the  measurements  were 
performed by the same person and by one ob-
server.Weight  status  in  children  is  measured 
by  assessment  of  body  mass  index  (BMI) 
(=body  weight/body  height
2  kg/m
2)  corres-
ponding to gender and age-ranked percentages. 
BMI for age [(weight in kilograms)/(height in 
meters)
2] percentiles are dependent on gender 
and age-specific weight for height curves for 
those  aged  5-20  years.  According  to  these 
curves under weight is defined as under the 5th 
percentile  curve,  normal  as  between  5th  and 
85th percentile, at risk for overweight as high-
er than 85th and lower than the 95th percentile 
and overweight as higher or equal to the 95th 
percentile [14].  
To  assess  the  caries  frequency  the  decayed-
filled teeth (DFT) index for permanent denti-
tion and the decayed-filled teeth (dft) index for 
primary dentition were used because they de-
fine  the  condition  of  caries  in  children  [15]. 
The dental examination was performed by the 
same operator, was noninvasive (non magnify-
ing mirror, dental probes, cotton roll with day 
light).  No  x-rays  were  used.  Decayed  deci-
duous  teeth  and  permanent  teeth  in  need  of 
treatment  were  marked  as  cavities.  Dressed 
and  restored  teeth  that  had  recurrent  caries 
were  recorded  as  caries.  A  surface  is  diag-
nosed  as  decayed  if  the  explorer  is  retained. 
Teeth  with  fissure  sealants  were  separately 
recorded  as  having  received  prophylactic 
treatment [sound teeth]. If restoration materials 
were present, the teeth were marked as suffi-
ciently or insufficiently treated (filled). Teeth 
filled  with  temporary  materials  were  consi-
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dered as filled and not as decayed and no radi-
ographs were taken. White spots were not con-
sidered as decayed in this study. Missing teeth 
were not pointed out because without an ap-
propriate dental history no definite statement is 
possible about the actual existence of the tooth 
or occurrence of an early removal. Data was 
statistically  analyzed  using  SPSS  software 
(version 16). T-test was used to analyzed the 
mean  decayed  and  filled  permanent/primary 
teeth  (DFT/dft)  and  the  difference  between 
groups, chi square test for evaluation of asso-
ciation between BMI-for-age and gender also 
to  compare  outcomes  of  different  weight 
groups,  and  one  way  analysis  of  variance 
ANOVA for evaluation of association between 
BMI-for-aged  and  DFT/dft  indices.  P≤0.05 
was considered statistically significant.  
ANOVA  analysis  was  implemented  without 
considering  the  design  effect  of  cluster  sam-
pling. 
 
RESULTS 
The examination of elementary school child-
ren included 1000 pupils.  
The  gender  distribution  was  even  with  50% 
boys and 50% girls (age range; 6 to 11 years).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The dental examination showed that only 51 of 
the children (24 girls and 27 boys) were caries-
free without decayed or filled teeth. 
Teeth  with  fissure  sealants  were  present  in 
4.2% of the children. 9.1% of the children in 
the study (n=91; 44 boys and 47 girls) were 
underweight, 71.9% (n=719; 349 boys and 370 
girls) of the children were normal weight, 11% 
(n=111; 59 boys and 55 girls) of the children 
were overweight and at risk of overweight was 
present in 7.9% (n=79; 51 boys and 28 girls) 
of the children. The boys showed a mean of 
5.28  carious  lesions  (df-t  values)  in  the  first 
dentition and 1.55 in the permanent dentition 
(DF-T values). The girls showed a mean df-t 
value of 4.76 and a mean DF-T value of 1.82 
and mean total dft/DFT value of 6.82 in boys 
and 6.58 in girls (Fig 1). The distribution of 
the children according to gender (boys, girls) 
and  different  weight  classes  (BMI)  is  given 
(Fig 2). Underweight children (n=91) showed 
a mean DFT value of 1.39 (mean df-t=5.34), 
children  with  normal  weight  (n=719)  had  a 
mean DF-T value of 1.74 (mean df–t=5.1). At 
risk of overweight children (n=79) had a mean 
DF-T  value  of  1.59  (mean  df-  t=4.25),  and 
overweight children (n=111) had a mean DF-T 
value of 1.59 (mean df–t=4.79 (Fig 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig1.  Comparison of the mean of dft  and  DFT in boys and girls  
 
 
Figure 1: Distribution of boys and girls with mean 
(dft,DFT &dft/DFT )
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The highest total mean (dft/DFT) was seen in 
normal  weight  and  the  lowest  mean  was  re-
ported in at risk of overweight children. There 
was no significant association between dental 
caries  and  obesity.  On  the  other  hand,  the 
highest DFT was seen in normal weight and 
the lowest in the underweight group. 11.8% of 
underweight  children  were  caries-free,  while 
66.7% of normal weight, 9.8% overweight and 
11.8%  of  at  risk  of  overweight  children  had 
oral cavity without any caries. There was no 
statistically  significant  relationship  found  be-
tween high weight and caries frequency in the 
first  (p=0.08)  and  permanent  dentition 
(p=0.06).  The  association  between  under-
weight and high caries experience in total val-
ues  dft/DFT  in  boys  could  be  observed,  al-
though  this  relationship  was  not  observed  in 
girls. 
 
DISCUSSION 
It  is  thought  that  the  increase  in  children’s 
overweight status has occurred because of an 
increase in caloric intake and also because of 
lack of physical activity among children and 
adolescents [16].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The amount of carbohydrates in children’s diet 
has been increasing over the last 10 years as a 
consequence of recommendations to decrease 
dietary  fat.  Overweight  in  children  has  been 
associated with increased carbohydrate intake 
and may be related to prolong exposure to car-
bohydrates [17, 18]. Given the causative rela-
tion between refined carbohydrates and dental 
caries,  it  is  appropriate  to  hypothesize  that 
overweight might also be a marker for dental 
caries in children and teenagers [19]. The me-
thodologies varied for determination of caries 
and overweight. Body weight of a population 
can  be  viewed  as  a  continuum  from  under-
weight to obesity.  
Deviation from normal weight results from an 
imbalance  between  caloric  consumption  and 
energy  expenditure.  Both  under-
weight/malnutrition  and  overweight/obesity 
have  significant  adverse  implications  for 
health [20].  
An accepted method to evaluate an individu-
al’s body weight relative to population norms 
is  through  calculation  of  body  mass  index 
(BMI) using the formula BMI=weight in kilo-
grams/height in meters [21].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In assessing oral health (caries experience) au-
 
Fig 2.  Distribution of BMI in boys &girls 
 
 
Figure 2: Percentage of school aged children (boys/girls) 
according to BMI
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thors choose different kinds of indices  with-
out radiograph or with radiograph for interden-
tal decay; Wilierhausen and Sadeghi, df-t/DF-
T Sheller (dmf-t); Forestier (DMF-T) and Pin-
to, decayed surfaces (as/Ds) index. Results of 
the present study showed the high prevalence 
of 11.1% overweight and 7.9% obesity in the 6 
to 11-year-old children in Hamedan. There is a 
growing  epidemic  of  overweight  in  Iran 
among  children  and  teenagers  [22].  A  study 
showed that the prevalence of overweight was 
20.8% in 3 to 9-year-old children according to 
BMI [23]. The mean Total DFT/dft indices in 
obese children were less than children in other 
groups. 
Several reports including ours describe an in-
verse  relationship  between  dental  caries  and 
weight [24, 25]. Chen et al [26] also investi-
gated BMI index and dft score in three-year-
old children. They concluded that there were 
no  significant  differences  in  the  dft  score  of 
carious children among different BMI groups 
and there is no  relationship   between   carious 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
deciduous teeth and weight status. Macek and 
Mitola  [23]  found  that  overweight  children 
aged 6-7 years had a significantly lower dental 
caries severity than children of normal BMI-
for-age.Pinto et al concluded that there is no 
statistically  significant  association  between 
BMI-for-age and dental caries prevalence for 
children  aged  6-11  years.  Sheller  et  al  [27] 
found that in severe early childhood caries, the 
BMI percentile was not correlated with dmft 
or the number of pulp-involved teeth, even af-
ter adjusting for confounding factors in 2 to 5-
year-old children.The results of this study are 
in disagreement with same studies. Willerhau-
sen  investigated  BMI  index  and  DF-T/df-  t 
values in 6 to 11-year-old children. They dem-
onstrated a significant association between ca-
ries  frequency  and  weight  in  1290  German 
elementary  school  children  (13).  Tuomi  re-
ported that obesity at young age and caries ex-
perience in children aged 5-13 years were use-
ful in predicting the risk of dental caries, espe-
cially in permanent second molars [28]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. Comparison of mean of caries lesions (dft and DFT) according to body weight 
 
 
Figure3:  Distribution of Caries Lesions (dft,DFT& 
dft/DFT) relative to body weight (BMI)
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Larsson et al found that caries-prone adoles-
cents were more obese and had higher blood 
pressure than caries-free adolescents [29]. Burt 
and  Pai  reported  that  children  of  low  birth 
weight subsequently developed more caries in 
primary dentition than children with normal to 
high  birth  weight.  They  concluded  that  this 
may  be  related  to  social  deprivation  factors 
during the development of the primary denti-
tion [30]. Another study from willerschausem 
following 2071 primary school pupils, aged 6 
to 10 years showed the significant correlation 
between  BMI  and  caries  frequency  persisted 
even  after  adjustment  to  the  children’s  age 
[13].In a Swedish study, children with DMFT 
indices over 9 had significant higher BMI val-
ues  than  caries-free  children  [28].  Another 
Swedish  study  of  15-year-old  children  re-
vealed  a  significant  positive  correlation  be-
tween DMFS indices and relative BMIs in the 
obese group [31].  
Dental caries is a multifactorial infectious dis-
ease  [32].  Factors  affecting  the  onset  of  ca-
rious lesions include oral hygiene, diet compo-
sition  and  frequency,  socioeconomic  status, 
salivary immunoglobulins, bacterial loud and 
fluoride intake [33]. Dental hygiene, intake of 
fluoride and dietary habits (snacking) were not 
evaluated in the pediatric population we stu-
died [34]. Presumably the low prevalence of 
obese children found in this sample could have 
biased the results towards a negative correla-
tion  [35].Albeit  the  findings  of  the  present 
study are meant to be used in future preventive 
programs [31, 36]. 
 
CONCLUSION 
Not with standing the fact that the results of 
this preliminary study do not support an asso-
ciation between dental caries and obesity. Both 
obesity and caries have common determinants 
and require a comprehensive, integrated man-
agement approach by multidisciplinary teams. 
The pediatric dentist should thus be involved 
in the management of obese children. 
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